Electron Microscopic Studies on Endocrine cells and Exocrine cells in Gastric Mucosa of Rats II. Morphological Changes in Chief Cells and Parietal Cells After Fasting , Refeeding, and Electric Vagal Stimulation by 佐野, 正博
Title
ラット胃における内分泌および外分泌細胞に関する電子
顕微鏡的検索 II. 絶食時, 給食時, 迷走神経電気刺激時の主
細胞および壁細胞の形態学的変化
Author(s)佐野, 正博




Type Departmental Bulletin Paper
Textversionpublisher
Kyoto University







佐 野 正 博
（原稿受付：昭和51年5月15日）
Electron Microscopic Studies on Endocrine Cells 
and Exocrine Cells in Gastric Mucosa of Rats 
I. Morphological Changes in Chief Cells and Parietal Cells 
After Fasting, Refeeding, and Electric Vagal Stimulation 
MASAHIRO SANO 
The 2nd Surgical Department, Kyoto University, Faculty of Medicine 
(Director: Prof. Dr. YoRINOR! HrKASA) 
Surgical Department, Kansai-Denryoku Hospital 
(Director: Dr. Yuzo SuGrMoTo) 
A study was made of the changes in the fine structure in the chief cells and 
parietal cells in the gastric fundus mucosa of rats after fasting, refeeding and electric 
vagal stimulation. 
The morphological changes in the chief cells after refeeding were as follows. 
The number of zymogen granules decreased, the arrangement of rough endoplasmic 
reticulum became irregular, the Golgi apparatus enlarged, and progranules were seen 
near the enlarged Golgi apparatus. These results suggest that both secretion and 
synthesis of the zymogen granules (pepsinogen) in the chief cells are stimulated by 
refeeding. 
The morphological changes observed in the parietal cells after refeeding were as 
follows. Microvilli of the cell surface and the intracellular canaliculi were increased 
Key words : Fine structure, chief cel and parietal cel, in various condition (fasting, refeeding, 
and vagal stimulation). 
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and elongated, and the intracellular canalicular spaces were distended; that is, the 
contact area of the cell surface and the lumen increased after refeeding. This 
suggests that the plasmalemma of the parietal cell has relations with the site of 
secretion and synthesis of hydrochloric acid. 
Vacuole like secretory granules, dilated irregular rough endoplasmic reticulum 
and Golgi apparatus were observed in the chief cells after electric vagal stimulation. 
Increased and elongated microvilli in the distended intracellular canaliculi were 
observed in the parietal cells after electric vagal stimulation. These changes seen in 
both cells, however, were somewhat different from the physiological ones seen after 
refeeding. These results suggested that such electric vagal stimulation as we used 
damaged the physiologic cycle of secretion and synthesis of zymogen granules in the 
chief cells, and perhaps, of hydrochloric acid in the parietal cells, which had been 















1958 ; Lawn 1960 ; Helander 1962, 1964 ; Ito & 
Winchester 1963 ; Helander 1969〕やヒト（Lilibri-
dge 1964 ; Rubinら1968）について検索されている．
同時に，殊lζ，壁細胞に関しては．種々の刺激条件
下での形態学的変化なども，詳細lζ検索されており
(Sedar 196labc, 1962, 1965 ; Shibasaki 1961 ; He-
lander 1962, 1964 ; 1972 ; Rosa 1963 ; Rohrerら























たのち，通常のラ y ト食を与え， 15分後， 30分後，お
よび2時間後lζ，それぞれ断頑屠殺した．
第皿群（迷走神経電気刺激群〉：第I群と同綴IC絶




金電極上に置き， 4V, 5 msec, lOc/secで， 30分間，
電気刺激を行った．
各群のラットから，すみやかに，関を切除し， 宵体
ラット胃における内分泌および外分泌細胞に関する電子顕微鏡的検索 （ll) 267 
部から組織片を採取したのち．それを直ちに， 0.2M




4 °C IC留置したのち， 1 % o.o.で， 1時間， 再固
定した．ついで．増強アルコール列およびプロピレン
散で脱水後， Epon812 (Luft 1961〕で包埋した．






































30分後 （Fig.4〕： 15うf後と，ほ y同所見を示すζと



































tu bulovesicles は， 分泌細管周辺に集まる傾向がみ
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Explanation of figures 
Fig. 1. Light micrograph of the fundus mucosa (la) and electron micrograph of the deeper portion 
of the fundus gland (lb) in the rat stomach. la: Chief cells (c J in the deeper portion of fundus 
gland and parietal cells (p) mainly in the center. Some endocrine cells (e) are seen （×400). lb : Chief 
cells 〔c)and parietal cells (p）〔×4000).
Fig. 2. Chief cells (2a) and part of " chief cell (2b) taken from the gastric mucosa after 48 hours 
of fasting. 2a : Many secretory (zymogen) granules 〔z),some Golgi apparatus (g) at the upper portion 
of the nucleus (n), and rough endoplasmic reticulum (rer) showing regular arrangement at the lower 
portion of the nucleus. Mitochondria (m) near the plasma membrane and lysosomes (ly) around the 
secretory granule （×14000〕. 2b : Emiocytotic granule release (arrow) into the lumen (lu). mv ; 
microvilli （×14000). 
Fig. 3. Chief cells taken from the gastric mucosa 15 minutes after refeeding. Round nucleus with 
nucleolus 〔nu〕， decreasednumber of zymogen granules (z), and rough endoplasmic reticulum (rer) 
showing irregular arrangement and occupying most of the cel. p : part of a parietal cel, g ; Golgi 
apparatus, m ; mitochondrium, B ; basement membrane ( 7 8000). 
Fig. 4. Chief cell taken from the gastric mucosa 30 minutes after refeeding. Many mitochondria 
(m) in the center of the cel, enlarged Golgi apparatus〔g)and relatively irregular rough endoplasmic 
reticulum (rer). p; part of a parietal cel, B ; basement membrane （×12000) 
Fig. 5. Chief cells taken from the gastric mucosa 2 hours after refeeding. A few zymoge口granules
(z), which are relaitvely small in size and high in electron density, especially near the distinctly 
enlarged Golgi apparatus (g). Ring-shaped rough endoplasmic reticulum (rer) in the chief cell at the 
lower portion of the microgragh （、7000).
Fig. 6. Chief cells taken from the gastric mucosa after electric vagal stimulation. Irregular shaped, 
dense nucleus (n〕andrelatively few zymogen granules (z). Some secretory granules appear to be 
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empty. Dilated rough endoplasmic reticulum 〔rer)with irregular arrangement, dilated Golgi apparatus 
(g), and lysosomes (ly). B; basement membrane （×8000〕．
Fig. 7. Parietal cell (7a) and part of a parietal cell (7a) taken from the gastric mucosa after 48 
'hours of fasting・7a: Many mitochondria (m) and smooth surfaced tubulovesicles (v), and a few intra-
cellular canaliculi (ic〕withrelatively narrow spaces. Short microvilli (wv) lining the luminal surface 
(lu) and the intracellular canaliculi. vcb ; vacuole containing body, ly ; lysosomes, n ; nucleus, c ; 
chief cel, B ; basement membrane （×10000). 7b : The membrane constituing tubulovesicles (arrow〕is
not structurally distinguished from that of pfasmalemma （×48000). 
Fig. 8. Parietal cells (8a) and part of a parietal cell (8b) taken from the gastric mucosa 15 minutes 
after refeeding. 8a: Microvilli (mv) !ining the distended intracellular canaliculi (ic). Tubulovesicles (v) 
1 having a tendency to gather in the neighborhood of the intracellular canaliculi (ic) are not significantly 
decreased in number. vcb ; vacuole containing body （×8000). 8b : Distended intracellular canaliculi 
and elongted microvilli (mv). m ; mitochondrium （×12000). 
Fig. 9. Parietal cells taken from the gastric mucosa 30 minutes after refeeding. Intracellular 
canaliculi (ic〕linedwith elongated microvilli (mv), a decreased number of tubulovesicles (v), and 
vacuole containing body (vcb). nu ; nucleolus （×11000). 
Fig. 10. Parietal cells taken from the gastric mucosa 2 hours after refeeding. Many distended 
intracellular canaliculi (ic) with relatively short microvilli and a few tubulovesicles (v〕.c; part of a 
chief cell ( x 10000〕．
Fig. 1. Parietal cel (lla) and part of a parietal cell (11 b) taken from the gastric mucosa after 
electric vagal stimulation. lla: Elongated microvilli (mv) lining the luminal surface and the intracellular 
canaliculi (ic) and relatively few tubulovesicles (v). c; part of a chief cell （×4000). llb: Some tubulo-
vesicles containing dense substance (arrow) mv; microvilli, vcb; vacuole containing body, ly; lysosomes 
（×14000). 





















































































































者の場合と同様な給食刺激（Shibasaki 1961; He Ian-
der 1962, 1964）をはじめとして， ヒスタミンやヒス
タローグ刺激〔Sedar1961 b, c ; Rosa 1963 ; Rohrer 
ら1965; Helander & Hirschowitz 1972），あるいは，
ガストリン刺激（Adkinsら 1967; Hubnerら 1969;
Frexinosら 1971), さらには， 迷心神経電気刺激









1961 ; Ito & Winchester 1963）とれら tubulovesicles
が塩酸産生ないし貯蔵の場所として重視されるように
なった（Kurosumiら1958; Shibasaki 1961 ; Sedar 







至った（Sedar1969 ; Forte & Forte 1970）.ζのζ
とから， 塩酸分泌期lとみられる壁細胞内の tubulove-
siclesの減少は， ζれらの tubulovesiclesが形質膜を
増加させるために利用され（Vial& Orrego 1960 ; 
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